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Dry milk powder is becoming quite extensively used for the
feeding of infants and in many ways seems to possess advantages
over modified milk formulae. The dry powder is packed by the
manufacturers in air tight containers and may be kept in these con-

tainers over long periods of time without deterioration. There are

several products on the market, such as dry whole milk, dry partly
skimmed milk, dry skimmed milk, dry whey, and dry modified milk.
There are two processes in use for manufacturing dry milk products.

One process consists of spraying the previously condensed milk
into a heated chamber through which a strong blast of hot air is
passing; the hot air removes the water and the solid part of the
milk falls to the bottom of the chamber in the form of a dry powder.
In this process the continued heating necessary for the condensing
of the milk seems to reduce the antiscorbutic value of the milk.1

The other process consists in the rapid drying of the liquid milk
on large polished steel cylinders heated above 212 F. and the dry
milk as delivered from the drying cylinders is a translucent, dry,
cream-white sheet, which is sifted to a fine powder. During the
process of drying the milk is heated to a high temperature, necessary
for the thorough removal of the water, for a few seconds only,
and this time is so short that caramelization of the milk sugar is
avoided and destruction of vitamines seems to be reduced to a

minimum.1
ANALYSES OF DRY MILK PRODUCTS

In Table 1 will be found the results of our analyses of several dry
milk products used in infant feeding.

In connection with the figures given in Table 1, the following
comments seem called for :

Sample 203, Klim (dry whole milk), manufactured by Merrell-
Soule Company. It is claimed by the manufacturers of this product
that it is made from fresh whole milk containing 3.5 per cent. fat.

By using the ratio noticed by Van Slyke which exists between the

From the Boston Floating Hospital Laboratories.
1. Hart, E. B.; Steinboch, H., and Ellis, N. R.: J. Biol. Chem. 46:309, 1921.
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fat and protein contents of whole milk 2 it is easily established that
their product, which contains 27.70 per cent, fat, should have a

protein content of 22.70 per cent, if the product is made from whole
milk which contained 3.5 per cent, fat, and the higher protein content,
26.08 per cent, indicates a partial removal of fat from the milk
before drying.

By the use of the lactose and ash content of their dried milk as

a basis of computation it is found that their original milk contained
3.29 per cent, protein ; and that a dry milk powder, made from
such a milk, and having a protein content of 26.08 per cent, should
have a fat content of 34.0 per cent. These facts lead me to believe
that the product Klim (dry whole milk) has been made from milk

TABLE 1.—Analyses of Dry Milk Products

Merrell-Soule Company

Trade name..

Laboratory No.
Moisture.
Pat.
Lactose.
Protein.
Citric acid.
Ash.
Ohlorin.
Phosphorus.
Calcium.
Magnesium.
Sodium.
Potassium.

Klim
Dry Whole

Milk
203
3.23
27.70
36.14
26.08
1.42
5.74
1.00
0.80
1.71
0.11
0.81
1.03

Powdered
Modified
Milk
202
3.67
16.56
56.90
16.01
1.77
6.94
1.25
0.75
1.29
0.23
0.78
1.73

Klim Dry Sweet
Skimmed Whey
Milk Powder
204
3.98
00.00
47.94
33.60
1.90
7.98
1.20
1.01
1.91
0.15
0.90
1.49

201
3.71

00.00
75.90
13.21
3.18
9.07
1.55
0.75
1.56
0.27
1.01
2.09

The Dry Mammala
Milk Corpora-

Company tion

Dryco Mammala

3.42
11.95
43.36
33.87
1.82
6.97
1.06
1.04
1.57
0.17
0.56
1.48

212
3.11
11.16
51.21
25.20
1.22
5.80
0.95
0.75
1.44
0.11
0.59
1.09

which originally contained 4 per cent, fat but which had its fat content
reduced to 3.5 per cent, before drying and that the product is not
therefore dry whole milk in a strict sense.

The relation between sodium and potassium in fresh whole cow's
milk will generally show one part sodium to 2.2 parts potassium.
Dry whole milk should contain about 0.55 per cent, sodium and 1.20
per cent, potassium.3 The amount of sodium in this sample (0.81
per cent.) in connection with no increase in any of the other con¬

stituents would indicate the addition of either sodium carbonate or

sodium bicarbonate. This addition of carbonate or bicarbonate at once
raises the question as to why it has been used. Has it been used to
overcome some mechanical difficulty in the process or has it been
added to neutralize the acidity of a milk which is not strictly fresh?

2. Van Slyke, L. L., and Publow, C. A.: The Science and Practice of
Cheese Making, Orange Judd Co., p. 170, [(F-3) \m=x\0.4] +2.1 = per cent. of
casein. F = per cent. of fat in milk.

3. Van Slyke, L. L., and Bosworth,A.W.: J. Biol. Chem. 20:138, 1915.
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Sample 202, Pozvdered Modified Milk, manufactured by Merrell-
Soule Company. A study of the percentages of protein, chlorine,
sodium, potassium and citric acid in this preparation indicates the
addition of sodium chlorid and potassium citrate.

Sample 204, Klim, Dry skimmed milk, manufactured by the Mer-
rell-Soule Company. The high sodium content indicates the addition
of either sodium carbonate or bicarbonate.

Sample 250, Dryco, manufactured by the Dry Milk Company. The
manufacturers claim that they mix one part whole milk and two
parts skimmed milk in the preparation of this product. If this is so,
it is evident that part of the fat is lost during the process of drying
for such a mixture of whole milk and skimmed milk should give a

dry powder with a fat content of about 14 per cent, instead of the
11.95 per cent, found.

TABLE 2.—Theoretical Citric Acid Content of Dry Milk Preparations
as Calculated from their Protein Content and the Actual Citric Acid
Content Found

No. , Theory, per Cent. Found, per Cent.
203. 1.62 1.42
250. 2.12 1.82
202. 1.00 1.77
212. 1.58 1.22
204. 2.10 1.90
201. 3.30 3.18

Sample 212, Mammala, manufactured by the Mammala Corporation.
The relation between the sodium and potassium in this sample indicates
the addition of a small amount of sodium carbonate or bicarbonate.

CITRIC ACID CONTENT OF DRY MILK PREPARATIONS

Citric acid is one of the constituents of milk which has received
very little attention from the standpoint of infant feeding. It is my
opinion that the antiscorbutic value possessed by certain foods is in
some way connected with their oxy-acid content, and that in milk
citric acid is the oxy-acid involved in this connection. Such being
the case, it is of interest to note the citric acid content of the dry
milk powders, for it is possible by heat to decompose this acid. In
Table 2 will be found figures giving the amounts of citric acid found in
the preparations examined and the amounts of citric acid they should
contain providing the milk from which they were made contained
0.2 per cent, citric acid, the average amount found in fresh cow's milk.

It will be noticed that there seems to be a loss of citric acid in
all the products except No. 202, Merrell-Soule Company's Powdered
Modified Milk. This loss of citric acid during the drying process
deserves further investigation.
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In the case of sample 202, Merrell-Soule Company's Powdered
Modified Milk, it would appear that this product contains an excess

of citric acid, indicating that in the preparation of this powdered
milk some citrate has been added. This deduction is strengthened by
the high ash content of this preparation in contrast with its low
protein content.

CHANGES IN THE SOLUBILITY OF SOME OF THE MINERAL ELEMENTS
IN MILK AS THE RESULT OF DRYING

During the process of drying, a degree of heat is used which
brings about a change in the chemical arrangement of some of the
constituents.- This is shown by the figures given in Table 3. In line
1 will be found the percentages of the different mineral constituents
in fresh whole milk which are in true solution and they should be
compared with the percentages given in the other lines in order to
show the changes in solubility produced by drying.
TABLE 3.—Degree of Solubility of Some of the Mineral Elements in

Milk and Dry Milk Products

Lab. Phos- Magne- Potas-
No. Cblorin phorus Calcium sium Sodium sium

Fresh cow'smilk. 100.00 53.60 33.33 53.85 100.00 100.00
Klim, dry wholemilk. 203 100.00 22.53 35.83 100.0 100.00 100.00
Powdered modified milk... 202 100.00 54.38 60.00 100.0 100.00 100.00
Klim, dry skimmed milk... 204 100.00 25.54 51.68 92.0 100.00 100.C0
Sweet whey powder. 201 100.00 64.32 52.05 75.55 100.00 1C0.00
Drvco. 250 100.00 36.62 14.90 15.00 100.00 100.00
Mammala. 212 100.00 36.62 80.69 94.44 100.00 100.00

In connection with the above figures it is of interest to note
the percentages of soluble calcium in the different products. In fresh
cow's milk 33.33 per cent, of the total calcium is soluble and the
dry milk products, with the exception of No. 250, all show an

increase in the percentage of soluble calcium. This change in the
solubility is an important factor to be considered in connection with the
use of these dry milk preparations for infant feeding. Cow's milk,
when used as a food for infants, contains an excessive amount of
available 4 calcium and it is this available calcium which is responsible
for the soapy stools5 and protein curds6 eliminated by most bottle
fed infants. From this standpoint, therefore, any method or process
which reduces the soluble and available calcium in cow's milk is a

very desirable attainment.

4. Bosworth, A. W.: Ann. Med. 1: No. 4, 1921.
5. Bosworth, A. W.; Bowditch, H. I., and Giblin, L. A.: Am. J. Dis. Child.

15:397 (May) 1918.
6. Bosworth, A. W.: Am. J. Dis. Child. 22:193 (August) 1921, and a paper

soon to appear in the same journal, "The Calcium of Cow's Milk in Its
Relation to Digestion and Absorption of Casein. Protein Curds in Stools."

Downloaded From: http://archpedi.jamanetwork.com/ by a Michigan State University User  on 06/13/2015


